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(DHg)、活性气态汞(RGM)的浓度水平、时空分布特征，并简要分析 TGM 和 TPM
与气象参数及大气污染物的关系。 





对不同月份、不同季节大气中 TGM 和 TPM 的研究表明，受风速、风向等


















































Mercury can cycle and transform among the atmosphere, land and ocean because 
of its special physical and chemical properties. Mercury can not only deposit near the 
sources, but also can transport to long distance with air. In recent years, anthropogenic 
emissions of mercury appear to decrease in Europe and North America while increase 
in Asia. There are more and more researches about different species of atmospheric 
mercury in China and foreign countries. Compare to the researches were made in the 
inland areas, the researches of atmospheric mercury in coastal cities are less, 
especially for the coastal areas in China.  
To understand the concentration levels, temporal-spatial variation and 
influencing factors of atmospheric mercury in coastal areas of southeast China, this 
research monitored the different species of atmospheric mercury in Taiwan Strait 
inshore areas. The goals of this study are as follows: (1) to understand the 
concentrations levels and temporal-spatial variation of total gaseous mercury(TGM) 
and total particulate mercury(TPM), (2) to understand the concentrations levels and 
temporal-spatial variation of mercury in rainwater (including total mercury(THg), 
dissolved mercury(DHg) and reactive gaseous mercury(RGM)), (3) to investigate the 
correlations of atmospheric mercury(including TGM and TPM) with meteorological 
parameters and atmospheric pollutants. 
The measurements of atmospheric mercury in Taiwan Strait inshore areas 
suggested that the concentrations of TGM and TPM were significantly higher than 
those of the background regions of North Hemisphere, but lower than the 
concentrations of mercury mine areas and coal heating areas. Different regions had 
different characters because of geographical locations and anthropogenic sources.  
This indicated that human activities had great influence in atmospheric mercury, 
especially there were obvious pollution sources around sampling sites, such as the 
waste gas of industries and fishers. 
Influenced by wind speed, wind direction and other meteorological parameters, 
















TGM and TPM were lower in warm months and higher in cold months, lower in 
summer and autumn and higher in winter and spring. Temperature inversion and haze 
are easy to occur in cold months, atmospheric pollutants are difficult to diffuse in 
regions. The results also suggested that atmospheric mercury from north China in 
winter and spring could significantly effect the atmospheric quality of coastal areas in 
Taiwan Strait. The concentrations of atmospheric mercury in winter and spring were 
higher than summer and autumn.  
Measurements of mercury in rainwater indicated that DHg was the major 
mercury phase while RGM accounted for little proportion. THg in rainwater was 
higher in winter and lower in summer, which was related to the concentration of 
mercury in atmosphere, rainfall depth and rain frequency. In summer, the 
concentration of mercury was lower, rainfall was large and it was frequent to rain. In 
winter, the concentration of mercury was higher, rainfall was little and the time 
interval between two precipitation was long. Because of different locations, the 
influences of region and long-term transport caused by meteorological parameters 
(such as wind speed, wind direction) were different. Under special meteorological 
parameters, the anthropogenic emission of atmospheric mercury from Yangtze river 
delta, Pearl river delta, Thailand and Laos could influence the atmospheric mercury in 
coastal areas of southeast China. 
THg in precipitation were detected when the rain was caused by typhoon. The 
results indicated typhoon could influence the concentration of mercury in rainwater. 
When typhoon transported from the ocean, the atmosphere can be purified by the 
clean air and the mercury in rain is low. When typhoon transported across the polluted 
area, pollutant transported to the sampling areas and high THg could be detected. 















第 1 章 绪论 
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20 世纪 50 年代日本发生的“水俣病”事件让全世界充分认识到汞，尤其
是甲基汞对人体和动物的毒害作用。20 世纪 80 年代末 90 年代初，研究人员在
没有任何排放源的北欧及北美偏远地区湖泊中检测到鱼体中高负荷的甲基汞，
并证实排放到大气中的汞通过长距离迁移后的沉降是造成这一汞污染的主要原   
因[1-2]。继 1970 年《清洁空气法》后，美国环境保护署(EPA)于 1990 年颁布了
《清洁空气法修正案》，正式将汞列为 189 种有害大气污染物之一[3]。2000 年，
美国环保署出台针对燃煤电厂的排放标准，其中特别提及汞是其污染物之一。
2005 年 3 月，EPA 发布了历史上第一部限制燃煤发电厂汞排放的法律——《清
洁空气汞排放控制法规》。2008 年，美国联邦上诉法庭判决取消《清洁空气汞
排放控制法规》，并责成环保署制定更为严格的汞排放控制法规[4]。2011 年 12 
月 16 日，美国环保署发布针对燃煤电厂汞及其有毒有害气体更为严格的排放标



























图 1-1 2010 年全球大气中人为汞排放分布[6] 










图 1-2 1990 年至 2005 年，不同地区大气中年均人为排汞量[6] 


























2+、Hg2+。大气环境中的汞主要以 0 价和+2 价
的形式存在。汞的自然排放主要以 Hg0 形式排放，Hg0 易挥发且几乎不溶于水；
在大气环境中，Hg2
2+较不稳定，十分少见；Hg2+化合物有无机 Hg2+化合物、汞
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